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This  is  the  thirteenth  of  a  series  of  17  papers  dealing 
with  the  silvical  characteristics  of  forest  trees  important  in  the 
Central  States  region.     The  following  species  are  included  in  this 
series.     (Those  marked  with  an  asterisk  have  already  been  published.) 

♦Ohio  buckeye 

Yellow  buckeye 
♦Northern  red  oak 
♦Black  oak 
♦Chinkapin  oak 
♦Pin  oak 
♦White  oak 
♦Swamp  white  oak 
♦Bur  oak 

Butternut 
♦Black  walnut 
♦Shellbark  hickory 
♦Sycamore 
♦Honeylocust 

Hackberry 

Black  locust 
♦Eastern  redcedar 

Papers  covering  additional  important  American  species  will 
be  issued  by  other  Forest  Experiment  Stations  of  the  U.  S.  Forest 
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Bur  oak  (Quercus  macrocarpa  Michx.)  has  the  distinction  of 
possessing  the  largest  leaves  and  acorns  of  all  of  the  oaks.     It  is 
also  called  mossycup  oak  and  mossy-overcup  oak  because  of  the  con- 
spicuous fringe  of  matted  hairs  on  the  acorn.     Other  local  names  are 
blue  oak  and  scrub  oak  (33)  }J  . 

The  bur  oak  grows  to  be  one  of  the  largest  trees  in  the  Cen- 
tral States  region  but  dwindles  in  size  to  a  small  shrub  as  it  ranges 
northwestward,  extending  farther  in  this  direction  than  other  eastern 
oaks.     Its  commercial  uses  are  similar  to  those  for  white  oak  and  it 
is  frequently  classed  with  that  species  in  the  market. 


l/  Numbers  in  parentheses  refer  to  Literature  Cited,  p.  1. 
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SITE 


Climate 

This  species  is  one  of  the  most  drought-resistant  of  the  oaks, 
with  average  annual  precipitation  as  low  as  15  inches  in  the  north- 
west limits  of  its  range.    Here,  the  average  minimum  temperature  goes 
down  to  -40°  F.,  and  the  average  growing  season  lasts  only  100  days 
(28)  • 

To  the  south,  bur  oak  grows  in  areas  having  average  precipi- 
tation exceeding  50  inches  per  year,  minimum  temperatures  of  20°  F. 
and,  a  growing  season  of  260  days.    Near-optimum  conditions  for  its 
development  occur  in  southern  Illinois  and  Indiana  where  the  aver- 
ages for  annual  precipitation  is  about  45  inches,  minimum  temperature 
is  -20°  F.,  and  length  of  growing  season  is  190  days. 


Soils 

Bur  oak  grows  best  on  rich,  moist,  well-drained  soil,  but  it 
also  has  exceptional  ability  to  establish  itself  on  dry,  exposed 
sandy  plains  and  on  loamy  slopes  of  south  and  west  exposures  in  the 
subclimax  prairies  of  the  Midwest  (1,  47).     It  often  dominates  on 
other  severe  sites  such  as  thin  soils  of  limestone  or  sandstone, 
heavy  claypan  soils  with  fair  surface  drainage,  gravelly  ridges,  and 
coarse-textured  loessal  hills  as  in  western  Iowa  (fig.  2)  (34)  . 
Elsewhere,  it  is  found  on  heavy  loams,  usually  well-drained  to  fairly 
dry  black  prairie  loam  (47) . 

The  occurrence  of  bur  oak  in  upland  locations  appears  to  be 
closely  linked  with,  but  not  limited  to,  calcareous  sites.     In  the 
driftless  area  of  southwestern  Wisconsin,  clumps  of  bur  oak  are 
found  on  limestone  ridges  (60),  and  in  Kentucky,  this  species  is 
normally  found  on  limestone  soils  rather  than  on  soils  derived  from 
shales  and  sandstone  (35). 

Physiography 

On  bottomlands  of  the  Central  States  region  and  southward, 
bur  oak  grows  usually  as  scattered  individuals  on  moist  flats  and 
on  hummocky  or  washboardy  topography  in  both  first  and  second  bot- 
toms (41).     It  occurs  in  stream  bottoms  and  on  terraces  in  the  west- 
ern part  of  its  range,  and  is  found  along  adjacent  draws  and  upper 
slopes  where  it  becomes  the  first  tree  species  to  establish  itself 
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on  the  edges  of  the  prairie  (_27,  34,  47,  49).     Bluffs  along  the 
Missouri  River  and  its  tributaries  in  eastern  Nebraska  are  frequently 
covered  with  bur  oaks  which  range  in  size  from  small  trees  near  the 
base  of  the  bluffs  to  dense  thickets  of  low  straggling  bushes  near 
the  tops  (1,3,   27) . 

From  the  Ohio  River  northward,  it  occupies  a  variety  of  sites, 
including  "wet  openings"  in  the  oak-hickory  forest  type  (39).  It 
dominates  only  on  exposed  ridges  and  dry  slopes  where  it  often  occurs 
in  pure  stands.     Bur  oak  frequently  forms  a  fringe  between  the  prairie 
and  edges  of  upland  timber  belts  in  northern  Illinois  and  eastern 
Iowa,  notably  at  the  outer  edge  of  "breaks"  and  bluffs  along  streams 
and  around  limestone  outcrops.     In  this  same  territory,  it  occurs  as 
a  good  timber  tree  in  the  bottoms  but  is  mostly  absent  in  the  inter- 
vening areas . 


Associated  Species 

Because  of  its  tolerance  to  a  wide  range  of  soil  and  moisture 
conditions,  bur  oak  is  found  in  company  with  a  great  many  other  tree 
species  (23,  36,  37,  46).     In  the  upper  bottomlands  of  the  south  and 
central  parts  of  its  range,  representative  species  associated  with 
bur  oak  are  American  and  slippery  elms,  shellbark  hickory,  white  ash, 
hackberry,  swamp  white  oak,  basswood,  red  maple,  and  eastern  cotton- 
wood.    Associates  in  oak-hickory  forest  types  include  eastern  white 
pine,  northern  red,  white,  and  black  oaks,  shagbark  and  bitternut 
hickories,  and  American  elm.     Bur  oak  is  found  in  the  Aspen  type  of 
the  Northern  Great  Plains,  the  Maple-Basswood  type  of  Minnesota,  and 
the  Black  ash-American  elm- Red  maple  type  in  New  York. 

Bur  oak  becomes  especially  prominent  on  many  of  the  drier 
sites  in  the  northwestern  part  of  its  range,  occurring  in  mixed 
stands  with  American  elm,  green  ash,  bitternut  hickory,  and  white 
oak,  and  often  forming  nearly  pure  stands.     In  North  Dakota,  for 
example,  the  Bur  oak  type  occupies  about  19  percent  of  the  forest 
land  (56) . 

Shrubs  are  especially  abundant  in  the  bur  oak.  forests  of  the 
plains  region  (1,  5,  58).     Predominant  among  them  are  American  hazel- 
nut (Corylus  americana) ,  coralberry  ( Symphoricarpos  orbiculatus) , 
roughleaf  cornel  (Cornus  asperif olia) ,  and  smooth  sumac  (Rhus  glabra) . 
Hawthorn  (Crataegus  spp.),  western  snowberry  ( Symphoricarpos  occi- 
dentalis) ,  and  prairie  crabapple  (Malus  ioensis)  are  common  associ- 
ates on  the  prairie  borders  (3) . 
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The  acorns  of  bur  oak  make  up  much  of  the  food  of  red  squir- 
rels.    Observations  have  also  shown  them  to  be  eaten  by  wood  ducks, 
white-tailed  deer,  varying  hare,  pine  mouse,  and  the  thirteen- 
striped  squirrel  (53,  54). 


LIFE  HISTORY 


Seeding  Habits 

Full  flowering  of  bur  oak  occurs  shortly  after  the  leaves 
appear,  varying  from  about  the  first  of  April  in  the  southern  part 
of  its  range  to  about  mid- June  in  the  north  (32).     Pollen  from  one 
tree  appears  to  germinate  better  on  the  stigmas  of  another,  thus 
favoring  cross-pollination  (42) . 

The  acorns  become  ripe  within  1  year,  dropping  from  the  tree 
as  early  as  August  or  as  late  as  November.     Germination  usually 
takes  place  soon  after  seedfall,  but  in  the  northern  part  of  the 
bur  oak  range  there  appears  to  be  a  climatic  form  (var.  olivaef ormis) 
whose  acorns  remain  dormant  over  winter  and  then  germinate  in  the 
following  spring  (5_2)  . 

Commercial  seed  crops  may  be  borne  by  bur  oak  trees  up  to  400 
years  old--a  greater  age  than  that  reported  for  any  other  American 
oak  species  (52).    The  minimum  commercial  seed-bearing  age  is  35 
years  and  the  optimum  is  75  to  150  years.    Good  seed  crops  occur 
every  2  to  3  years  with  light  crops  in  intervening  years.    Each  tree 
probably  yields  between  l/4  and  1  l/2  bushels,  similar  to  that  for 
other  species  in  the  white  oak  group.    Commercial  seed  averages  about 
85  percent  sound,  and  the  germinative  capacity  is  given  as  45  percent, 
but  should  run  much  higher  under  natural  conditions. 

The  acorns  are  disseminated  mainly  by  gravity  and  squirrels, 
and  to  a  limited  extent  by  water. 


Vegetative  Reproduction 

Vigorous  sprout  growth  follows  the  burning  or  cutting  of  bur 
oak  trees  of  pole  size  or  smaller.     But  except  for  seedling  sprouts, 
the  quality  and  form  of  the  succeeding  stems  are  relatively  poor. 
Some  sprout  growth  is  produced  by  larger  trees  also,  but  the  effect 
of  size  or  age  of  parent  tree  has  not  been  definitely  established. 
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Seedling  Development 


Before  germination,  oak  acorns  are  often  subject  to  serious 
depredations  by  animals,  especially  of  the  rodent  family  (29,  30,  57). 
A  moderate  cover  of  leaf  litter  is  thought  to  help  germination  by 
concealing  the  acorns  as  well  as  protecting  them  from  excessive  dry- 
ing.   However  in  Iowa  uplands,  germination  and  early  seedling  devel- 
opment from  planted  bur  oak,  white  oak,  and  northern  red  oak  acorns 
were  recently  found  to  be  best  on  areas  where  litter  had  been  re- 
moved^/.   Here,  litter-covered  acorns  seemed  to  be  more  susceptible 
to  pilferage  by  rodents  and  the  newly  developing  seedlings  to  fungus 
and  insect  attack. 

Reproduction  of  bur  oak  is  often  prolific  in  open  bottomland 
areas,  but  here  it  is  frequently  killed  by  high  water  during  the 
growing  season  (40).    A  Nebraska  study  (2)  conducted  under  field 
conditions  showed  that  about  30  percent  of  the  acorns  germinate  within 
1  month  after  seedfall,  and  the  new  seedlings  are  less  susceptible  to 
freezing  than  are  those  of  white  oak.     Throughout  its  development, 
bur  oak  appears  to  require  a  high  percentage  of  full  sunlight. 

Root  growth  is  very  rapid  and  the  taproot  penetrates  deeply 
before  the  leaves  unfold.    At  the  end  of  the  first  growing  season, 
roots  have  been  found  at  depths  of  4  l/2  feet  with  a  total  lateral 
spread  of  30  inches  (25) .     This  strong  early  root  development  ex- 
plains why  bur  oak  can  be  a  pioneer  species  on  dry,  exposed  sites  and 
can  successfully  establish  itself  in  competition  with  prairie  shrubs 
and  grasses. 

The  survival  of  planted  bur  oak  seedlings  ranks  high  in  com- 
parison with  other  hardwoods.     Its  growth  rate  in  New  York  plantations 
did  not  appear  to  be  affected  by  site  conditions  there  (55),  but  in 
Iowa  growth  was  markedly  poorer  on  previously  cultivated  fields  than 
on  uncultivated  lands  (22) . 


Sapling  Stage  to  Maturity 

Growth  Rates  and  Size  Attained 

Bur  oak  is  a  relatively  slow-growing  tree.     In  12-  to  16-year- 
old  plantations  on  Iowa  upland  sites,  average  annual  height  growth  of 
bur  oak  ranged  from  0.28  feet  to  1.67  feet  and  diameter  growth  from 
less  than  0.1  inch  to  more  than  0.25  inch  (22).     In  New  York  planta- 
tions (55),  height  growth  averaged  l/2  foot  per  year,  and  in  the 
shelterbelts  of  the  northern  Great  Plains  an  annual  growth  of  about 
1  foot  was  reported  for  trees  kept  under  clean  cultivation  (19) . 

2/  Krajicek,  John  E.  Some  factors  affecting  oak  acorn  germi- 
nation.    Cent.  States  Forest  Expt .  Sta.  unpublished  manuscript.  1957. 
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Taproot  development  is  rapid  and  deep  with  very  abundant 
laterals  and  sinkers.    The  taproot  of  8-year-old  saplings  in  upland 
clay  soils  of  Missouri  went  down  more  than  14  feet  and  primary  lat- 
erals extended  to  distances  up  to  11  feet  (7)  .     In  prairie  areas, 
roots  of  bur  oak  and  hackberry  have  been  found  at  depths  of  10  to 
20  feet  (24),  and  a  43-year-old  bur  oak  tree  had  lateral  spread  of 
41  feet  although  the  tree  was  only  20  feet  tall  032)  .    Another  study 
of  a  tree  with  a  14-inch  basal  diameter  revealed  that  the  weight  of 
the  roots  equaled  that  of  the  tops,  and  root  volume  was  only  about 
10  percent  less  than  top  volume  (59) . 

Forest  survey  statistics  for  Iowa^/  reveal  that  10-year  diam- 
eter growth  of  bur  oak  in  the  bur  oak  type  averaged  about  l/2  inch 
for  pole-sized  trees  and  about  1  inch  for  trees  of  sawtimber  size. 
More  rapid  growth  has  been  reported  in  Kansas  (27)  where  trees  35  to 
40  years  old  averaged  1  inch  of  diameter  growth  in  3.8  years.  Ap- 
proximately the  same  rate  has  been  observed  in  the  northern  Missis- 
sippi Delta  Region  (40) . 

Bur  oak  is  said  to  have  reached  a  height  of  170  feet  and 
diameter  of  7  feet  in  the  lower  Ohio  Valley  (23)  .    Growing  as  scat- 
tered individuals  on  the  better  sites,  mature  trees  generally  aver- 
age 80  to  100  feet  tall,  3  to  4  feet  in  diameter,  and  200  to  300 
years  of  age.     Characteristically,  they  have  a  massive,  clear  trunk 
and  a  broad,  open  crown  of  stout  branches. 

In  the  oak  openings  of  southern  Wisconsin  and  in  the  prairie 
border  areas  to  the  south  and  west,  bur  oak  often  forms  nearly  pure 
stands.    The  trees  are  widely  spaced,  short-boled,  and  rather  uni- 
form in  size.    A  50-  to  65-year-old  stand  in  eastern  Nebraska  was 
30  to  40  feet  tall  and  stems  were  spaced  at  intervals  of  10  to  40 
feet  (59)  .    Heights  of  as  much  as  70  feet  may  be  reached  on  the  more 
fertile  soils  in  this  region,  but  on  sites  such  as  dry,  limestone 
ridges,  the  trees  may  be  less  than  25  feet  tall  at  150  years  of  age 
(60).     Observations  in  Minnesota  (17)  indicate  that  bur  oak  is 
shorter-lived  on  the  poorer  sites. 

Iowa  timber  volumes  in  the  bur  oak  type  have  been  estimated 
at  about  1100  board-feet  per  acre,  three-fourths  of  which  is  bur  oak 
itself  ( 11)  .    Net  board-foot  growth  rate  of  the  species  in  this  State 
averaged  4  percent  (including  net  ingrowth  and  deducting  for  mor- 
tality) . 

3/  Morgan,  James  T.  Iowa  forest  survey  data.     Lake  States 
Forest  Expt .  Sta.  unpublished  data.  1957. 
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Reaction  to  Competition 


Along  with  other  oaks,  bur  oak  is  rated  intermediate  in  toler- 
ance (6).     One  writer  (20)  judges  it  somewhat  more  tolerant  than 
northern  red  and  white  oak,  but  on  the  prairie  margins  bur  oak  stands 
are  often  invaded  by  black  oak,  white  oak,  and  bitternut  hickory  (4, 
14,  48) .     Bur  oak  reproduction  under  old  white  pine-bur  oak  stands  in 
Minnesota  reaches  only  sapling  size  before  dying  from  suppression,  and 
these  stands  are  being  replaced  by  maple-basswood  communities  (9) . 

In  bottomland  stands,  the  usual  distribution  of  bur  oak  as 
scattered,  older  trees  further  indicates  that  it  cannot  reproduce 
successfully  in  competition  with  faster  growing  or  more  tolerant  asso- 
ciates . 

Climax  Position  of  Species 

In  the  bottomlands  of  northern  Ohio,  bur  oak  appears  as  a  sec- 
ondary species  in  the  elm-black  ash-soft  maple  association,  together 
with  shellbark  hickory,  green  and  white  ash,  and  following  such  spe- 
cies as  pin  oak  and  swamp  white  oak  (45).     Where  drainage  is  better, 
other  secondary  species  include  basswood,  black  cherry,  shagbark 
hickory,  and  black  walnut. 

On  the  prairie  edges,  bur  oak  is  a  pioneer  tree  species,  com- 
monly succeeded  by  northern  pin  oak,  black  oak,  white  oak,  and  bitter- 
nut  hickory,  in  the  succession  toward  sugar  maple  and  basswood  or 
sugar  maple  and  beech  (14,  15,  47).     It  may  possibly  be  climax  with 
hickory  on  extremely  dry  south  aspects  and  on  thin,  stony  soils. 


ENEMIES  AND  HAZARDS 


Insects 

Bur  oak  is  seldom  subject  to  serious  injury  by  insects,  although 
June  beetles  (Phyllophaga  spp.)  are  occasionally  destructive  (51).  The 
adult  beetles  can  cause  much  defoliation,  and  the  larvae  cause  damage 
in  nurseries  by  feeding  on  roots.     Other  insects  of  local  importance 
are  the  variable  oak  leaf  caterpillar  (Heterocampa  mantes) ,  a  defoli- 
ator, and  bur  oak  kermes  (Kermes  pubescens)  whose  attacks  may  distort 
the  leaves  and  kill  many  twigs  (26).     In  the  southern  portion  of  its 
range,  the  tree  is  considered  to  be  of  generally  higher  quality  than 
overcup  oak  because  of  its  freedom  from  insects  (40) . 


Diseases 


Oak  wilt  (Ceratocystis  f agacearum)  infection  is  much  less 
serious  on  bur  oak  than  on  members  of  the  red  oak  group  (8,  3_1,  43). 
Root-grafting  and  spread  of  the  disease  from  infected  bur  or  white 
oak  to  adjacent  oaks  is  infrequent  (38)  .     In  approximately  half  of 
the  infected  trees,  the  fungus  is  "buried"  by  new  wood  and  the  trees 
apparently  recover.     In  the  other  half,  the  trees  usually  die  slowly 
over  a  period  of  2  or  3  years,  and  fungus  mats  are  rarely  formed 
(31,  38)  . 

The  species  is  susceptible  to  the  cotton  root  rot  fungus 
(Phymatotrichum  omnivorum)  and  Strumella  canker  (S.  coryneoidea) . 
Half  of  the  trees  in  a  20-year-old  plantation  in  Pennsylvania  became 
infected  with  the  latter  disease,  and  of  these,  nearly  a  fourth  had 
died  (18).     Other  fungi  that  have  been  isolated  from  diseased  por- 
tions of  bur  oak  included  Dothiorella  canker  and  dieback  (D.  quercina) , 
Phoma  canker  (P.  aposphaerioides) ,  Conothyrium  dieback  (C.  trun- 
cisedum) ,  and  Armillaria  root  rot  (A.  mellea)  (10). 

Fire 

The  larger  bur  oak  trees  are  fairly  resistant  to  injury  by  fire 
and  this,  together  with  resistance  to  drought  and  disease,  probably 
account  for  maintenance  of  the  bur  oak  "openings"  which  were  the  prin- 
cipal forests  over  much  of  southern  Wisconsin  at  the  time  of  home- 
steading  (13,  48).    The  presence  of  very  large  bur  oaks  in  the  sugar 
maple-basswood  community  of  the  Big  Woods  of  Minnesota  has  been  attri- 
buted to  its  thick  fire- resisting  bark  which  enabled  it  to  survive 
repeated  burning  and  freed  it  from  competition  by  less  fire-resistant 
species  ( 15)  . 


Weather 

Bur  oak  is  capable  of  withstanding  a  wide  range  of  moisture 
and  site  conditions.     In  the  northwest  part  of  its  range,  it  is  con- 
sidered one  of  the  most  xeric  trees  of  the  area  (5,  17,  60).  During 
severe  drought  conditions  in  Iowa,  unpastured  bur  oak  stands  on  dry, 
exposed  slopes  were  not  injured,  but  in  pastured  woods,  drought  in- 
jury occurred  even  on  protected  sites  (34) .    This  difference  was 
attributed  to  reduced  aeration  (caused  by  trampling)  that  had  limited 
the  depth  of  root  penetration,  the  rate  of  absorbing  root  production, 
and  the  efficiency  of  the  roots  present. 
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At  the  other  extreme  of  soil  moisture  conditions,  bur  oak  has 
been  found  somewhat  resistant  to  flooding  injury.     In  company  with 
species  such  as  swamp  white  oak  and  pin  oak,  bur  oak  survived  con- 
stant flooding  by  impounded  water  for  periods  up  to  3  years  (21,  63). 


Miscellaneous 

Bur  oak  in  New  York  plantations  was  rarely  attacked  by  mice, 
unlike  many  of  the  other  hardwood  species  (55).    Also,  planted  bur 
oak  tolerates  city-smoke  conditions  better  than  most  other  species 
of  oak  (53) . 


RACES  AND  HYBRIDS 


As  previously  noted,  there  appears  to  be  a  northern  form  of 
bur  oak  that  has  been  called  Q.  macrocarpa  var.  olivaeformis .  Acorns 
of  this  form  germinate  in  the  spring  following  seedfall  rather  than 
soon  after  falling,  and  in  nursery  practice  they  are  benefited  by 
stratification  (52).     Their  size  is  about  half  that  of  the  southern 
form,  and  the  acorn  cup  is  much  thinner  and  smaller  (16,  44,  46). 
Cleaned  seed  averages  270  per  pound  compared  to  only  75  per  pound 
for  the  typical  species  (52) . 

Five  hybrids  of  bur  oak  have  been  recognized  (33) .     These  are 
crosses  with  white  oak,  with  swamp  chestnut  oak  (Q.  michauxii) ,  with 
chinkapin  oak  (Q.  muehlenbergii) ,  with  post  oak  (Q.  stellata) ,  and 
with  swamp  white  oak. 


SPECIAL  FEATURES 


Leaves  of  bur  oak  are  the  largest  of  all  the  oaks — 6  to  12 
inches  long  and  3  to  6  inches  broad  at  the  upper  half.     The  develop- 
ment of  corky  ridges  on  younger  branches  is  typical,  often  reaching 
widths  of  an  inch  or  more  (L2) • 

Acorns  vary  greatly  in  size  and  shape.     In  the  southern  range 
of  the  species,  the  fruit  is  often  2  inches  in  length,  living  up  to 
the  specific  name  "macrocarpa"  meaning  large-fruited.     It  is  downy 
at  the  apex,  and  enclosed  from  half  to  all  of  its  length  in  a  deep, 
bowl-shaped  cup  that  has  a  moss-like  fringe  of  hairs  at  its  rim  (41) . 
Some  of  the  acorns  are  bitter;  others  have  a  sweet  and  pleasant,  nut- 
like flavor  and  formerly  were  used  on  occasion  by  Indians  for  food  (61) . 
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TREE  SPECIES  MENTIONED 


Green  ash 
White  ash 
American  basswood 
American  beech 
Black  cherry 
Eastern  cottonwood 
American  elm 
Slippery  elm 
Hackberry 
Bitternut  hickory 
Shagbark  hickory 
Shellbark  hickory 
Red  maple 
Sugar  maple 
Black  oak 
Chinkapin  oak 
Northern  pin  oak 
Northern  red  oak 
Overcup  oak 
Pin  oak 
Post  oak 

Swamp  chestnut  oak 
Swamp  white  oak 
White  oak 

Eastern  white  pine 
Black  walnut 


Fraxinus  pennsylvanica  Marsh . 

F.  americana  L. 

Tilia  americana  L. 

Fagus  grandif olia  Ehrb. 

Prunus  serotina  Ehrb. 

Populus  deltoides  Bartr. 

Ulmus  americana  L. 

U .  rubra  Muehl . 

Celtis  occidentalis  L. 

Carya  cordiformis  (Wangenh.)  K.  Koch 

C.  ovata  (Mill.)  K.  Koch 

C.  laciniosa  (Michx.  f.)  Loud. 

Acer  rubrum  L. 

A.  Saccharum  Marsh. 

Quercus  velutina  Lam. 

Q .  muehlenbergi i  Engelm . 

Q.  ellipsoidalis  E.  J.  Hill 

Q .  rubra  L. 

Q .  lyrata  Walt . 

Q.  palustris  Muenchh. 

Q .   stellata  Wangenh  . 

Q.  michauxii  Nutt. 

Q.  bicolor  Willd. 

Q.  alba  L. 

Pinus  strobus  L. 

Juglans  nigra  L. 
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